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Blair, Alida Wright, M.A., August, 1981 Communication
Sciences and 
Disorders
The Carrow Elicited Language Inventory Standardized in 
a Rural Montana Setting ( 65 pp.)
Director: Charles D. Parker
The purpose of this study was to make comparison 
between the published normative data of the Carrow 
Elicited Language Inventory and similar data obtained 
by administration of the test to a population which 
differed geographically and socioeconomically from 
the standardization population. The author adminis­
tered the CELI to 372 public school children ranging 
in age from 5 years to 7 years 11 months. These 
children came from a variety of socioeconomic levels 
in a rural Northwestern Montana community.
Analysis of variance testing revealed significant 
differences between age groups relative to total 
error score and eight of the subscores of the CELI. 
Pearson product-moment correlation revealed high 
correlation for test-retest, inter-examiner and 
intra-examiner reliability measures. Standard scores 
were derived from the present data and presented for 
peer comparison. No significant differences were 
found to exist between total error scores obtained in 
the present study and the CELI. Significant dif­
ferences existed between error type subscores of both 
studies.
The author cautions that normative data appropriate 
to the environment of the child are needed to deter­
mine program placement and planning.
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C H A P T E R  I
INTRODUCTION
Background of the Problem
The question of the efficacy of using elicited imi­
tation language samples as indices of language competence 
has given rise to considerable debate in the fields of 
psycholinguistics and speech-1anguage pathology. The 
premises underlying advocating use of elicited imitation 
include the notion that the child will imitate only those 
portions of a modeled utterance which are within his pro­
ductive capabilities. Further, it is assumed that the 
child's imitative abilities do not generally exceed spon­
taneous capabilities in generating grammatical construc­
tions. And, that children will reproduce adult utter­
ances only as they are filtered through the child's own 
set of grammatical rules and in accordance with those 
rules. The information gained from the use of an elicited 
imitation task should provide a representative sample of 
what the child is capable of producing spontaneously 
(Menyuk, 1963; Rodd and Braine, 1970; Slobin and Welsch, 
1973; Carrow, 1974a; Schwartz and Daly, 1976). The use of 
elicited imitation in assessment of language capabilities 
has been cited as being both time and energy efficient in 
that it allows for the sampling of a greater variety of 
structures in a relatively short period of time (GAEL,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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1979). The elicited imitation procedure provides informa­
tion which is easily reproduced and which should allow 
for comparison of the child with other children of similar 
age and background (Carrow, 1974a; Schwartz and Daly,
1976; GAEL, 1979).
In contrast, the proponents of spontaneous language 
samples as indicators of language competence have reported 
that language processing can only be tapped through the 
use of spontaneous, conversational samples of the child's 
speech; that the communicative aspects of language are 
not assessed through elicited imitation. And, that 
elicited imitation merely provides for analysis of the 
surface structures of the language, eliminating referents 
to communicative intent (Fraser, Bellugi and Brown, 1963; 
Lovell and Dixon, 1967; Lee and Canter, 1971; Miller, J., 
1978; Damico and Oiler, 1980). Jon Miller (1978) provides 
definition of the pragmatic aspects of language and 
espouses their inclusion in the evaluation of the child's 
communication-interaction competence. He cautions that 
detailed analysis of the structure of the language system 
is justified only in the context of communication. Lynda 
Miller (1978) defines pragmatics as an interactional sys­
tem exhibiting many characteristics, language being only 
one. There can be little doubt that spontaneous language 
samples allow a more complete analysis of the child's 
communicative capabilities than do elicited imitation
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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samples, but not without certain inherent drawbacks which 
should be obvious from the above and which will be dis­
cussed in detail later.
The elicited imitation literature reveals a good 
deal of conflict relative to how closely the imitations 
coincide with spontaneous utterances. While an elicited 
imitation task may be used to gain an indication of a 
child’s grammatical performance in an efficient and reli­
able manner (Menyuk, 1963; Slobin and Welsch, 1973;
Carrow, 1974a), some authors have indicated that elicited 
imitation may provide an overestimate of what the child 
typically does in spontaneous speech (Kuczaj and Maratsos, 
1975). Some have indicated that the elicited imitation 
task places a greater burden on the child and therefore 
produces underestimâtions of his true capabilities (Slobin 
and Welsch, 1973). And, Prutting and Connolly (1976) con­
cluded that "elicited imitations alone may underestimate, 
overestimate, or accurately describe the child's perfor­
mance." (p. 420) They, therefore, recommend that the 
elicited imitation task be used in conjunction with spon­
taneous speech samples and other measures of the child's 
abilities, as have others (Berry-Luterman and Bar, 1970); 
Brutting, Gallagher and Mulac, 197 5 ; Schwartz and Daly, 
1976; Leonard, 1979; Simon, 1979).
There has been virtually no argument presented in the 
literature that would propose the use of elicited imita­
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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tion tasks to the exclusion of all other indices of the 
child's language capabilities. There are, however, a 
number of advantages presented for the use of these instru­
ments. And, they appear to be advantages which (in cer­
tain speech-language therapy settings where time is 
limited and quantifiable information is required) spon­
taneous language samples may not be able to match. The 
most obvious is that of obtaining information about a 
large sample of complex grammatical constructions in a 
relatively short period of time. Second, the elicited 
imitation task is relatively simple both to administer 
and score, while analysis of spontaneous samples is more 
difficult and, again, time consuming. Third, the 
elicited imitation task provides information for formu­
lation and future evaluation of remedial programs which 
is readily quantifiable. Finally, the elicited imitation 
task can provide an objective standard for use in describ­
ing a child's language capabilities relative to those of 
his peers (Carrow, 1974a; Schwartz and Daly, 1976; GAEL, 
1979; Leonard, 1979; Lambert, 1981).
In speech and language therapy programs, and most 
especially in those programs in public schools there is a 
pressing need for simple measures which provide represen­
tative samples of a child's proficiency and from which 
specific remediation objectives may be written. The 
elicited imitation language sample can fill that immediate
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
need and may be augmented by more complex analyses as 
time permits.
The Carrow Elicited Language Inventory (Carrow,
1974b) was designated to "provide a reliable but effi­
cient method of obtaining performance data on a child's 
grammatical system" (p. 3) while attempting to bypass 
problems inherent in measuring a child's productive con­
trol of grammar. Some of the difficulties in measuring 
that productive control have been mentioned above. Sharf 
(1972) extends the list by including the following:
1) considerable variation in the rate of language develop­
ment between children; 2) variation among examiners and 
the factors of age, sex, IQ and socioeconomic status ; and, 
3) response variability, size of sample and types of 
stimulus materials used. The Carrow Elicited Language 
Inventory (CELI) presents a number of options for produc­
tive attempts which would obviously not be readily avail­
able for study in spontaneous sampling. For example, CELI 
allows the examiner to tap complex structures which might 
not appear in spontaneous production; it provides a means 
for comparison of pre- and post-intervention language 
production; and, it provides a relatively quick and easily 
scored measure of a child's grammatical performance.
Research utilizing the CELI has typically centered 
around the power of the instrument to differentiate between 
language disordered and normally developing children.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Cornelius (In Carrow, 1974a) compared the CELI to the 
Developmental Sentence Scoring (DSS) procedure and found 
a significantly high negative correlation (r=0.79) in 
the ability of both instruments to reflect severity of 
language disorder. Reagor (1978) compared the CELI and 
DSS and found no such correlation between the two pro­
cedures. Sinclair, Kahn and Saxman (In Leonard, 1979) 
also found no close correspondence between children's 
performance on the CELI and DSS. While Cornelius had 
included both language disordered and normally develop­
ing children in her study, Reagor's subjects were all 
normally developing, one factor cited by Reagor as a 
possibility for the discrepancy between the results of 
the two studies. Geers and Moog (197 8) evaluated a group 
of 52 severely and profoundly hard of hearing children 
using the CELI and DSS and found a correlation of -0.75, 
similar to the -0.79 obtained by Cornelius. The results 
of these works may lead one to conclude that perhaps the 
CELI has more power to reflect disability than normalcy, 
a conclusion which is supported by Allen, Bliss and 
Timmons (1981).
Dammann (1976) compared the CELI, the Flowers- 
Costello Tests of Central Auditory Abilities (CAA) and 
the Token Test (TT) and reported "significant correla­
tions between the three communicative processes of audi­
tory processing, receptive language and expressive Ian-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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guage." (p. 40) None of the three correlations exceeded
0.54 which Dammann concluded indicated that any inter­
dependency or interrelationship between the three processes 
as measured by the CELI , the CAA and the TO was not strong 
enough to allow prediction of results from one to another, 
nor to allow the use of one in favor of another.
Prem (1980) investigated the problem of rote imita­
tion as it may affect a child's performance on the CELI.
She tested 28 normally developing children, age 6-0 through
6-11, on items of the CELI which had been altered by the 
addition or omission of articles. Prem's results indi­
cated that the children responded more readily to the 
instructional set than to their own linguistic capabilities, 
as they typically repeated the incorrect version as they 
were instructed to do, rather than alter that version to 
fit their own grammatic abilities. The conclusions 
derived from P rem's results would seem to indicate that 
children do not necessarily reproduce adult utterances 
in accord with their own set of grammatical rules as 
Carrow and others have suggested. Again, however, we may 
wish to consider that Prem's subjects were all normally 
developing children. Additionally, her students were of 
an age where the CELI, in standard form, tends to be 
least stable in terms of improvement on test performance 
accompanied by increase in age. That is, beginning at 
about the age of 6-7, the test scores gradually climb
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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through the age of 7-11 (Leonard, 1979), which may have 
contributed to Prem's results. Had younger subjects been 
tested there is the possibility that their own grammatical 
system would have controlled their imitations more effec­
tively than did those of Prem's subjects. Slobin and 
Welsch (197 3) have concluded that children will accurately 
reproduce ungrammatical and perfectly anomalous sentences 
as long as sentence length does not exceed their short­
term memory capabilities.
The necessity for inclusion of context in language 
evaluation has been studied by Nelson and Weber-01son 
(1980) in relation to various items of the CELI. Though 
not communicative context as referred to by others (Muma, 
1978; Miller, J . , 1978; Miller, L . , 1978), the context 
which Nelson and Weber-Olson provided was visual. These 
authors compared results of the CELI presented in standard 
form with results obtained by presentation of the CELI in 
which pictures corresponding to the stimulus sentences 
were supplied. The two forms were administered to 16 
children, eight language delayed and eight normally 
developing. Their results indicated that both groups 
performed significantly better when the CELI items were 
presented with the addition of contextual cues. Nelson 
and Weber-Olson also found that the contextually cued 
items were better predictors of the children's spontaneous 
abilities than was the CELI in standard form. They con-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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eluded, as have others, that imitative tasks in the absence 
of contextual cues consistently underestimated the child's 
true abilities. Haniff and Siegel (1931) reported similar 
results in a context/no-context study which used the Oral 
Language Sentence Imitation Diagnostic Inventory. They 
concluded that the accompanying relevant pictures en­
hanced performance and made the test situation somewhat 
more like normal conversation or communication.
There is little doubt that elicited imitation tasks 
do not provide the pragmatic aspects of communication, the 
"interactional system that exhibits many characteristics, 
only one of which is language" (Miller, L ., 1978:419). 
Further, elicited imitation tasks only assess the surface 
structure of the language, not the deeper aspects of mean­
ing and communicative intent and effectiveness (Damico and 
Oiler, 1980). However, although analysis of spontaneous 
language samples may be the preferred and more comprehen­
sive method of assessing the child's linguistic capabili­
ties, obtaining and analyzing that sample may simply not 
be feasible nor particularly practical in either a clinical 
or public school therapy setting. Further, elicited imi­
tation tasks allow the clinician to tap a greater variety 
of structures in less time than can be sampled spontane­
ously. Elicited imitation responses also provide the 
clinician with a detailed, objective, and quantifiable 
inventory of grammatical forms from which to plan, develop
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and evaluate remedial procedures. The Carrow Elicited 
Language Inventory appears to meet the needs of the clini­
cian by providing that information.
The CELI was developed to "provide a means for measur­
ing a child's productive control of grammer . . . .
Because the grammatical forms which are included in the 
CELI represent a wide range of complexity, it is possible 
to determine what forms a child both uses and does not use" 
(Carrow, 1974b : 4) . It was not, or at least Carrow doesn't 
say it was, designed to assess the communicative and con­
versational aspects of the child's language. Citing some 
disagreement with the scoring protocol and test construc­
tion, Leonard (197 9) suggests that the CELI should be 
used with some caution. However, he concludes that the 
efficiency of the test, the variety of grammatical features 
examined and the depth with which these features are 
assessed should cause the CELI to be considered "as one of 
the better tests available for assessing a child's gram­
matical usage." (p. 12) In further support of the test, 
Cazden (1978) allows that the CELI is "probably the most 
useful of the few productive language tests that now 
exist." (p. 1486)
The CELI consists of 52 test items, one phrase and 51 
sentences, which the child is required to imitate. The 
items range in length from two to ten words. The variety 
of grammatical features to be assessed as referred to
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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above include: 47 sentences in the active voice, four 
in the passive, 14 of which include negatives, 12 include 
interrogatives and two are imperatives. A scoring matrix 
allows the clinician/examiner to transcribe and score 
errors in both grammatical error categories and error type 
categories. The grammatical error categories include: 
articles, adjectives, nouns, noun plurals, pronouns, verbs, 
negatives, contractions, adverbs, prepositions, demon­
stratives and conjunctions. The error type categories 
allow for scoring errors of substitution, omission, addi­
tion, transposition and reversal. In the administration 
of the test, the child's responses are recorded on tape 
for transcription and scoring at a later time. Carrow 
has provided normative data but cautions that the norms 
will be stable only when applied to children from an 
environment similar to that of the standardization group,
i.e., white, middle class, urban (1974b).
In 1973, Carrow administered the standard version of 
the CELI to 4 75 white children between the ages of 3-0 and
7-11. These children all came from middle socioeconomic 
level homes where Standard American English was the sole 
language spoken. All children were selected from day 
care centers and church schools in middle class neighbor­
hoods of Houston, Texas, not a typical public school 
population. It is possible that the standardization 
sample used by Carrow, and presumably by Cornelius (In
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Carrow, 1974b) when comparing the CELI to the DSS, may 
actually account for some of the variation seen in the 
research cited above. Normative data, as Carrow cautions, 
obtained from evaluation of urban middle class Houston, 
Texas, children simply may not be valid when projected 
to Montana (Reagor, 1978; Prem, 1980) and Oregon (Dammann, 
197 6) public school populations. It may be that the 
exposure of the standardization group to day care and 
church school environments produced differences which 
could account for the variation in the results of the 
research cited. That is, rural middle class children to 
whom day care and church school facilities are not neces­
sarily available may, indeed, perform differently on the 
CELI than did their urban peers.
One may conclude that if clinicians are going to con­
tinue to use the CELI . . . and many are using it in both
assessment and program planning . . .  it would be wise 
to know whether generalizations may be made with confi­
dence beyond the standardization sample. Thurlow and 
Ysseldyke (1979) reported the use of the CELI for screen­
ing, placement, instructional programming, pupil evalu­
ation and program evaluation in Child Service Demonstra­
tion Centers. Simon (1979) reports and recommends the 
use of the CELI in conjunction with a number of other 
instruments in routine evaluation of a child prior to 
initiating therapy. The need for more extensive and broad
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13
based data from which to infer linguistic competence 
relative to the application of the CELI standardization 
data would appear to be obvious. The current study 
represents an attempt to help fill that need.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Purpose of the Study
The Carrow Elicited Language Inventory is an instru­
ment which is widely used in the assessment and identifi­
cation of language disabilities in primary and pre-school 
aged children. Further, the CELI is used in the establish­
ment of educational programs for these children. One may 
speculate that the population upon which the CELI was 
standardized was sufficiently homogeneous as to have 
lessened the efficacy of the application of the normative 
data to other populations. That is, a less homogeneous 
population may produce more or fewer errors on the scoring 
items of the CELI than did the standardization group. 
Additionally, it would be helpful to speech and language 
clinicians to have available normative data obtained 
from populations more closely related both geographically 
and socioeconomically to the students with whom they are 
dealing.
The purpose of the present study is two-fold : 1) to
make comparison between the CELI normative data and data 
obtained from the administration of the CELI to a dis­
tinctly different population; and, 2) to derive from the 
present administration a set of norms more applicable to 
that group and to other similar groups.
As Carrow has stated, "since the standardization 
sample was composed of white middle class children from
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
an urban community, the norms . . . are most applicable
to children who come from a similar environment" (1974b:
19). It should prove advantageous to have an alternate 
set of norms available; norms derived from the administra­
tion and standardization of the CELI in a rural middle 
class community, on a public school population.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER II 
MATERIALS AND PROCEDURES 
Description of Subjects
Subjects involved in the present study were students 
enrolled in kindergarten, first and second grade and those 
involved in a pre-kindergarten screening in School District 
No. Six, Columbia Falls, Montana, public schools. All were 
white, from middle and lower class homes in which Standard 
American English was the principal language spoken. No 
students previously diagnosed as language disabled were 
included. No students whose misarticulations were, in the 
opinion of the examiners, so severe as to interfere with 
intelligibility were included. Nor were students who 
exhibited severe jargon speech or severe echolalia included. 
All students had passed a hearing screening at 15 dB HTL 
across .5, 1, 2 and 4kH. In no instance did there appear 
to be difficulty on the part of the student to adequately 
hear the stimulus sentences. All students were tested 
during a period including January through June of 1981.
Age at the time of testing was the determining factor for 
inclusion of the student's test results in one of three 
age groups: 5-0 to 5-11, 6-0 to 6-11, and 7-0 to 7-11.
In all, 419 children, ages five years zero months through 
seven years 11 months were tested-
16
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Description of Test Setting
School District No. Six encompasses a large area which 
includes the community of Columbia Falls as well as several 
outlying communities all situated on or near the southern 
boundary of Glacier National Park in Northwestern Montana. 
The district junior high and high school are located 
within Columbia Falls proper, as are grades K through six. 
The five outlying communities each have one school which 
houses grades one through six. One of the five contains 
a consolidated kindergarten. Students from the outlying 
schools are transported to Columbia Falls to attend junior 
high and high school. The area is primarily rural- 
industrial and outdoor recreational with the principal 
industries being lumbering, aluminum reduction and tour­
ism. Over the school year 1980-81, the average rate of 
unemployment for the area was 9 percent. During that same 
period, the state-wide average was 6.1 percent, the 
national average was 7.4 percent and, incidentally, the 
Houston, Texas, average was 4.0 percent.
Testing took place in either the speech therapy 
office of the Columbia Falls primary building or in the 
room which functions as a library in one of the outlying 
schools. Both test sites were isolated from other stu­
dents and free from interfering classroom and playground 
noises.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
18
Testing Procedure
Each child's responses were recorded on a portable 
cassette recorder. Bell and Howell Model 318A, on Memorex 
MRX^ oxide cassettes for transcription and scoring at a 
later time, as outlined in the administration protocol of 
the CELI Manual. Following recording of responses, each 
test was transcribed and scored on CELI Scoring/Analysis 
Forms from the recordings, again, according to transcrip­
tion and scoring protocol outlined in the CELI Manual.
One examiner administered, transcribed and scored all 
of the taped responses. Three others assisted at various 
times in the transcription and scoring of 60 of the 
recorded tests to provide inter-examiner reliability data. 
All four were trained speech and language clinicians 
employed as public school clinicians. Two were employed 
in School District No. Six, Columbia Falls, and two were 
employed in School District No. 44, Whitefish, Montana.
All inter-examiner reliability tapes were scored by at 
least two examiners (the original and one other), some 
were scored by three, none was scored by all four.
Test-retest data were obtained by a second adminis­
tration of the CELI following a period of two weeks after 
the initial administration. Test-retest subjects were 
chosen at random from each classroom list and were tested 
during the same general time period as a child who had
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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not previously been tested and who came from the same 
classroom. This student matching procedure was followed 
in an attempt to minimize test setting, day and examiner 
variability. Students were matched from within classroom 
rather than across the total population to minimize 
ability variation, as the Columbia Falls classrooms are 
ability grouped. The students are ability grouped to 
the extent that a lower ability student will typically be 
placed in a classroom of low to average ability students, 
whereas a higher ability student will be placed in a 
classroom of average to high ability students. The 
randomly selected test-retest students were generally 
matched to students who had been absent on the day of the 
initial testing for that classroom. No students from the 
outlying schools were included in the test-retest proce­
dure.
No randomization procedure was followed for the 
selection of student tapes in the inter-examiner pro­
cedure. Inter-examiner student recordings were selected 
purely on the basis of sex and age, 10 males and 10 
females at each of the three age levels. Inter-examiner 
scoring procedure simply required that separate examiners 
independently score identical student tapes. All four 
examiners discussed the scoring protocol before beginning 
scoring. All had used the CELI in the course of their 
clinical training and in their employment situations.
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None was unfamiliar with either the transcription or 
scoring procedures.
Intra-examiner reliability measures were obtained 
by the original examiner through the transcription and 
scoring of 65 identical student recordings on three 
separate occasions at least two weeks apart. No attempt 
was made to randomize the selection of the student tapes 
for the intra-examiner reliability procedure. Most of 
the tapes were of students whose recordings had been 
initially transcribed and scored, had been transcribed 
and scored a second time as part of the inter-examiner 
reliability procedure and were scored a third time for 
intra-examiner reliability. The three separate scores 
were then compared for reliability in terms of total 
error score, substitution, omission, addition, transposi­
tion and reversal errors. Test-retest and inter-examiner 
reliability data were compared only for total error scores. 
To facilitate analysis of the test data, an equal 
number of subjects was required at each age level and for 
each sex. From the total test sample of 419, students 
were rejected at random from each age and sex group until 
a total of 62 remained in each of the six groups, com­
prising the sample to be dealt with in the final analysis. 
The results of this study are, therefore, based upon the 
test results of 372 children, 124 at each of three age 
levels, 50 percent male and 50 percent female. (Table I)
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Statistical Procedures
The initial analysis of the data involved analysis of 
variance to test differences between sex and age with 
respect to: 1) total error scores; 2) grammatical error
scores; and, 3) error type subscores, as an indicator of 
concurrent validity of the instrument (Carrow, 1974b).
That is, to determine whether error scores do, in fact, 
decrease as age increases and to determine if a significant 
difference would be found between the performance of males 
and females.
Test-retest reliability involved the selection of 60 
students from the initial testing group and retesting each 
after a period of two weeks. Total error scores were com­
pared for the first and second testing as a measure of the 
possible operation of a practice effect and/or the stability 
of the instrument.
Inter-examiner reliability data were obtained by 
comparison of total error scores obtained by separate 
examiners on the transcription and scoring of 60 identi­
cal student tape recordings.
Intra-examiner reliability was determined through 
comparison of total error scores and the five error type 
subscores; substitution, omission, addition, transposi­
tion and reversal. These error scores were obtained by 
the same examiner through the transcription and scoring
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of identical student tapes on three separate occasions 
with a lapse of at least two weeks between scoring ses­
sions .
A simple percentage of item errors was calculated 
from analysis of the 372 scoring forms to determine the 
frequency with which each of the 52 test items were judged 
to have been in error. A tally of item error frequency 
was made and mean errors computed. Mean item error 
scores were plotted with mean total error scores at each 
age level for visual comparison.
Mean total error scores by age group, percentile 
ranks and stanine scores were calculated. Mean error 
scores and percentile ranks were computed for grammar 
and error type subscores at each age level.
Comparison was made between mean total error scores 
and error type subscores obtained in the current study 
and those reported in the CELI Manual by use of a t-test. 
Mean total error scores and error type subscores obtained 
in the present study and reported by Carrow were also 
plotted for visual comparison.
The 0.01 level of confidence was used throughout to 
test for significant difference.
Pearson product-raoment correlation coefficients were 
obtained for all reliability measures and for total error 
mean scores compared to item error mean scores.
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CHAPTER III
RESULTS
For the data obtained in this study, Ullrich-Pitz' 
two-way analysis of variance testing the differences 
between age groups and sex relative to total error scores 
revealed significant differences (p>0.01) only between 
age groups. No significant differences were found between 
the performance of males and females with respect to 
total error scores, nor when the age and sex variables 
were combined (Table II).
Significant differences (p>0.01) were found to 
exist between age groups on the following grammatical 
error subscores: nouns, noun plurals, pronouns, verbs
and demonstratives. No significant differences were 
found between sexes relative to grammatical error sub­
scores at the 0.01 level of confidence (Table III).
In testing for differences between age and sex rela­
tive to error type subscores, significant differences 
(p>0.01) were found to exist only by age group and only 
for substitutions, omissions and additions (Table IV).
Following two-way analysis of variance procedures, 
the sexes were combined and one-way analysis of variance 
was computed for the three age groups relative to those 
error scores which had been found to vary by age group
23
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alone on two-way analysis; total error scores (Table V), 
nouns, noun plurals, pronouns, verbs and demonstratives 
(Table V I ) , and error type subscores for substitutions, 
omissions and additions (Table V II). Again, statis­
tically significant differences were found between all 
age groups at the 0.01 level of confidence, relative to 
error subscores.
Comparison was made between the mean error scores 
obtained in the present study and those presented in the 
CELI Manual to determine differences at each age level.
The t-test for difference between a sample mean (present 
study) and the population mean (CELI) was used to test 
significance of those differences. No significant dif­
ferences were found at any level between total error 
score means (p’̂ O.Ol), nor between transposition error 
means at any of the three age levels. Significant 
differences were found to exist between substitution 
error means, omission error means and addition error means 
at all three age levels. Significant differences were 
found at only the five and six year age levels for 
reversal error means (Table XI). Mean total error scores 
and error type subscores for both the CELI and the present 
study are presented graphically for visual comparison 
(Figures 1 and 2).
Mean total error scores at one- and six-month inter­
vals were plotted and are presented in Figures 3 and 4.
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These figures illustrate the extreme variability which 
exists between scores when calculated by month. This 
variability can be seen to smooth out when plotted in six- 
month and one year (Figure 1) intervals.
Percentile ranks and stanine scores were computed 
for each age level for total error scores (Table VIII). 
Percentile ranks were computed for each age level for 
grammatical error (Table IX) and error type subscores 
(Table X ) . Percentile and stanine are presented as a 
standard derived for peer comparison.
Pearson product-moment correlation coefficients were 
computed to determine test-retest, inter-examiner and 
intra-examiner reliability in scoring total errors. 
Test-retest reliability data yielded a correlation co­
efficient of 0.92. Correlations for both inter- and 
intra-examiner reliability for transcribing and scoring 
total error produced correlation coefficients of 0.99 
(Table XII). Intra-examiner reliability data for error 
type subscores across three scoring sessions yielded 
correlation coefficients as follows:
Substitutions —  0.99, 0.96 and 0.98
Omissions —  0.99, 0.99 and 0.99
Additions —  0.93, 0.94 and 0.95
Transpositions —  0.69, 0.69 and 0.88
Reversals —  0.61, 0.72 and 0.77
(Table XII).
Correlation coefficients were obtained to test the 
relationship between total error scores and sentence item
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errors at each age level for the data obtained in this 
study. At age level five, the correlation coefficient 
was found to be the highest, 0.97. At age six the 
correlation coefficient was 0.94 and at age seven, 0.96. 
Mean sentence item errors were plotted with mean total 
error scores from both the present study and the CELI 
for visual comparison (Figure 2).
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CHAPTER IV 
DISCUSSION AND SUMMARY 
Discussion
The Carrow Elicited Language Inventory (Carrow, 19 74b) 
was developed to provide an efficient and reliable means by 
which to assess a child's productive control of grammar.
In the CELI Manual, Carrow cautions against generalization 
of the normative data to populations which differ from the 
standardization population. The results of the present 
study suggest that the caution is warranted. The CELI was 
standardized on a population of 475 urban middle class 
children from day care centers and church schools in Hou­
ston, Texas. The children ranged in age from three years 
to seven years eleven months. Of the total, 26 7 were aged 
five years to seven years eleven months. The present 
study involved 372 public school children from a variety 
of socioeconomic backgrounds who v/ere students in a rural 
Northwestern Montana public school system. These children 
all ranged in age from five years zero months to seven 
years 11 months. The data reported in the present study 
is based on CELI scores obtained from this sample.
In reporting the standardization results, Carrow 
found significant differences existing between the age 
groups for all grammatical subscores, for error type sub­
scores and for total error scores at the 0.01 level of
27
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confidence. The present study found those differences only 
for total error scores, nouns, noun plurals, pronouns, 
verbs, demonstratives, substitutions, omissions and addi­
tions; nine of the 18 possible scoring categories. From 
her results, Carrow concluded that the CELI has concurrent 
validity, that is, test scores improve with age and follow 
a developmental pattern. Statistical analysis testing age 
and error score differences in the present study allow 
agreement with her conclusion across only half of the test 
categories. The conclusion that the CELI has concurrent 
validity is not supported for the remaining nine categories 
on the sample evaluated in the present study.
Tests for reliability of the CELI reported by Carrow 
and obtained in the present study produced remarkable 
similar results. Carrow reported a test-retest reliabil­
ity correlation coefficient of 0.98; 0.92 was obtained in 
the present study. She reported inter-examiner reliabil­
ity coefficients of 0.98 and 0.99; 0.99 was obtained be­
tween three examiners in the present study.
No measure of intra-examiner reliability was reported 
by Carrow. In the present study, the same examiner tran­
scribed and scored 65 identical student tapes on three 
separate occasions and obtained correlation coefficients 
ranging from 0.61 to 0.99. Intra-examiner reliability 
was found to be highest over total error scores, substitu­
tion, omission and addition subscores, these correlations
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ranging from 0.9 3 through 0.99. The lowest correlations 
obtained ranged from 0.61 to 0.88 for transcription and 
scoring of transposition and reversal subscores errors.
The relatively low correlations obtained in scoring trans­
position and reversal errors appear to have been a function 
of the generally small number of errors made by children 
in these two categories. Mean error scores were lowest 
for transposition and reversal categories and highest for 
substitutions and omissions, as were the correlation co­
efficients. Any deviation from one scoring session to 
another was magnified by the preponderance of zero error 
scores obtained for both the transposition and reversal 
categories. It is hypothesized that these two categories 
are simply not critical to the evaluation of grammatic 
skills of children five, six and seven years of age, since 
so few error of transposition and reversal are made at 
these ages. Additionally, over the age levels evaluated 
in this study, transpositions and reversals do not vary 
with age as to the other error type categories; a fact 
which would appear to support the suggestion that they are 
not critical in obtaining a valid measure of grammatic 
control.
The results of the present study suggest that several 
of the grammatical error categories are also not critical 
to the evaluation of children five, six and seven years of 
age, specifically, those categories which do not distin­
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guish between age groups; articles, adjectives, negatives, 
contractions, adverbs, prepositions and conjunctions.
Carrow has stated that it would be possible to eliminate 
some of the sub-scores and obtain valid results, but that 
in doing so the total analysis of grammatic control would 
not be as meaningful. Relative to obtaining quantitative 
data for program planning and placement this author would 
agree, but would caution against relying heavily on any but 
the most stable of the CELI scores to report those data.
It is suggested that pre- and post-intervention data will 
be most reliable for total error scores, nouns, noun plu­
rals, pronouns, verbs, demonstratives, substitutions, omis­
sions and additions.
A further caution must be made relative to the norma­
tive data used in program placement and planning. At the 
outset of the present study it was anticipated that signi­
ficant differences would be found between the scores re­
ported for the CELI standardization sample and the Montana 
public school sample upon which this study is based. A 
t-test for differences between mean error scores of the 
two groups was used to evaluate these differences. No sig­
nificant differences were found to exist between the two 
samples relative to total error score and transposition 
error subscores at any age level. However, significant 
differences (p^.Ol) were found between the two groups on 
all other error type subscores. These results show that
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the suspected differences do exist between the two samples, 
and that these differences are sufficient to justify 
establishing an alternate set of norms derived from the 
data obtained in the present study. For this reason, per­
centile ranks and stanine scores are provided which are 
based on test scores of public school children who come 
from a rural Montana area and from homes which present a 
variety of socioeconomic levels. It is felt that the norms 
provided in this study more closely reflect grammatic abil­
ities of children from similar environments than do the 
norms provided in the CELI Manual. To illustrate, a Mon­
tana sample child, aged 69 months, achieved a total error 
score of 16 (the mean total error for this age is 16.39 for 
the Montana sample, 16.35 for the CELI sample). This child 
would be placed in the 36th percentile on the Montana norms 
and in the 31st percentile on the CELI norms. He would be 
in the 6th stanine according to the Montana norms and the 
4th stanine on the CELI norms. Similarly, an "average" 
six year old (mean total error score of 11 for both samples) 
would be ranked in the 6th stanine, 60th percentile range 
on the Montana norms and in the 4th stanine, 34th percen­
tile on the CELI norms. An "average" seven year old (to­
tal error score of 9) would be ranked in the 6th stanine, 
32nd percentile on the Montana norms and in the 4th sta­
nine, 37th percentile on the CELI norms. While not con­
sidered deviant by comparison with either set of norms.
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each would certainly fare less well when compared to the 
CELI standardization sample than when compared to the 
Montana sample.
In summary, the results of the present study have 
shown that the CELI does not reflect grammatical differ­
ences across age as reliably for dissimilar populations as 
for the sample on which the test was standardized. The 
results of the present study have shown the CELI to be 
reliable relative to test-retest, inter-examiner and intra­
examiner reliability. The results of the present study 
have also shown that differences exist between the pub­
lished norms and similar data obtained from a dissimilar 
sample. These differences are of sufficient significance 
to justify establishing alternate sets of norms to account 
for these dissimilar populations.
It may be concluded that while the CELI will provide 
information about a child's grammatical functioning reli­
ably and efficiently, that information should be inter­
preted with caution and in terms of normative data appro­
priate to the environment of the child being evaluated.
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Suggestions for Further Study 
While the data presented herein were obtained from a 
public school sample, that sample is possibly as atypical 
as Carrow's. All of the children in the present study are 
white, from a rural area where employment is limited to 
only a few fields and all are from homes where Standard 
American English is the sole language spoken. The logical 
outgrowth of this study would suggest that comparison be 
made between these data, the CELI data and data derived 
from other populations. Those other populations could 
well include urban, public school children and children 
from both rural and urban ethnic groups, groups in which 
Standard American English is not the sole language of the 
home. Another possible area of study is in the comparison 
of the CELI to other tests of language development. In 
the past the CELI has been compared with the DSS in various 
attempts to verify whether it accurately reflects the lan­
guage competencies, with conflicting results (Cornelius, 
1974; Geers and Moog, 1978; Reagor, 1978; and, Leonard, 
1979). It is suggested that future study involve compari­
son of the CELI to other measures of language development, 
both receptive and expressive, as well as imitative and 
spontaneous.
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S ummary
The purpose of the present study was to make compari­
son between the CELI normative data and similar data ob­
tained by administering the CELI to a population which 
differed both socioeconomically and geographically from 
the original CELI standardization population. Further, a 
set of norms was to be derived which would be applicable 
to a rural, public school population.
The CELI was administered to 372 public school child­
ren from a rural Northwestern Montana community. The 
children ranged in age from five years zero months to 
seven years 11 months. Fifty percent were males, 50 per­
cent females. A variety of socioeconomic backgrounds was 
represented.
Total error scores, grammatical error subscores and 
error type subscores were obtained, as was a measure of 
sentence item error. Mean error scores were computed and 
compared by age and sex. Mean total error scores and mean 
error type subscores were compared to the same scores 
which were reported in the CELI Manual. Percentile ranks 
and stanine scores were calculated from the present data 
and are presented. Statistically significant differences 
were found to exist between all age groups for total error 
scores, nouns, noun plurals, pronouns, verbs and demon­
stratives and for error type subscores of substitutions, 
omissions and additions.
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No significant differences were found between the CELI 
mean total error scores and those obtained in the present 
study, nor between mean errors for transpositions. Signi­
ficant differences were found to exist between the CELI and 
the present study on mean error scores for substitutions, 
omissions and additions across all age levels, and at the 
five and six year levels for reversals.
Measures of reliability produced correlation coeffi­
cients of 0.92 for test-retest reliability, 0.99 for inter­
examiner reliability and 0.99 for intra-examiner reliabil­
ity relative to total error score. Significant positive 
correlations were obtained on measures of intra-examiner 
reliability in scoring error type subscores. Although 
these reliability measures ranged rather widely from a 
low of r=0.61 for reversals to a high of r=0.99 for omis­
sions, all correlation coefficients were above 0.92 with 
the exception of those obtained for transpositions and 
reversals.
It was concluded that although the CELI may provide 
information about a child's grammatic functioning in an 
efficient and reliable manner, the information should be 
interpreted with caution and relative to normative data 
which is most appropriate for the environment of the child.
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CHAPTER V
ADDENDA
Several suggestions for modification of the CELI 
transcription and scoring protocol were generated from the 
transcription and scoring of more than 400 tests admini­
stered over the course of the present study.
Carrow states that there should be a one-to-one rela­
tionship between errors marked and words, then recommends 
that, for example, an error be marked with a slash and a 
substituted word be written on the scoring form and circled, 
Two separate marks thus appear on the scoring form for one 
error, although the circled word is not to be counted as 
an error. In scoring, it is difficult to overcome the 
tendency to count both marks as errors. It is suggested 
that only the error be marked on the scoring portion of 
the form. Notation of the substitution may easily be 
made in the left-hand column over the stimulus sentence.
It would thus be simpler to score and to maintain the 
one-to-one error to word relationship.
To further simplify scoring, it is suggested that an 
initial be used to indicate error type. That is, when an 
error of substitution occurs, the error may be marked with 
the letter above or on the work where the error occurs. 
Similarly, the letter O for omission, A for addition and
36
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so on. Scoring would then simply require a tally of all 
S 's f O * s , A* s , T 's and R* s ♦ Again, the actual error may 
be noted in the stimulus sentence column and the one-to- 
one relationship more easily maintained and scored.
Carrow recommends that if the substitution error made 
is a colloquial expression in general usage it should be 
marked, but not counted as an error. She suggests that 
regional modifications be made to assure test validity. 
Examples of colloquial expressions provided in the manual 
include :
a) Substitution of n for ng in the final position -
goin', comin', paintin'
b) Omission of be- in because, before, betv/een
c) Blending of with the proceeding very - gonna,
wanna
d) Substitution of n for than and and
e) Substitution of d for the and t for to
f) Substitution of ain * t for isn't, don't for
doesn't in third person singular, and
them for those.
(Carrow, 1974b:14)
The author would concur with all but the final colloquial 
expressions being not counted as errors. However, in the 
present study, hisself was substituted for himself fre­
quently enough to have been considered a colloquial expres­
sion. This was the most frequently occurring substitution 
error noted and was made by 65% of the children tested.
It is not, however, a substitution which is typical of 
adult speech in the area and was counted as an error. The 
substitution of a i n 't for isn't is typical of adult speech
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in the area, but occurred infrequently in testing and was 
not counted as an error. In retrospect, it would seem 
that the substitution of ain't should have been counted as 
an error simply because of the infrequency of its occur­
rence. Many of the children tested corrected their ain't/ 
isn't substitutions, while none corrected the hisself/him- 
self substitution. It is suggested that all of the f) cat­
egory substitutions be considered and counted as errors, 
not colloquial expressions.
Finally, Carrow counts the substitution of an uncon­
tracted form for a contracted form as an error. It was 
felt throughout the course of this study that many of the 
children being tested were substituting the uncontracted 
form as an attempt to achieve perfection or, to "do their 
best", rather than as an indication of their control of the 
grammatical form. The same children who used the uncon­
tracted form on one item of the test typically used the 
contracted form on others and used the contracted form in 
spontaneous speech. It is suggested that the substitution 
of the uncontracted form be considered a correct response, 
as is the substitution of the contracted form for the un­
contracted form.
It is suggested that these modifications would make 
the scoring and analysis of the CELI simpler and more re­
liable.
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FIGURE 1. 47
CELI AND MONTANA STUDY TOTAL ERROR SCORES 
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FIGURE 2. CELI AND MONTANA STUDY MEAN ERROR TYPE SUBSCORES
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T A B L E  I.
SEX AND AGE DISTRIBUTION OF 372 CHILDREN 
USED IN THE MONTANA CELI STANDARDIZATION STUDY
AGE MALE FEMALE TOTAL
5-0 TO 5-11 62 62 124
6-0 TO 6-11 62 62 124
7-0 TO 7-11 62 62 124
TOTAL 186 186 372
TABLE II.
ANALYSIS OF VARIANCE TESTING DIFFERENCE BETWEEN 
AGE GROUPS 5. 6. AND 7 AND SEXES ON 
TOTAL ERROR SCORES OF THE CELI
SOURCE ss df MS F
AGE GROUPS 3851.07 2 1925 53 15.280*
SEX GROUPS 312.58 1 312.58 2.481
AGE/SEX 259.78 2 129.89 1,031
‘ Significant at ttie .01 level of confidence.
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T A B L E  III.
53
A N A L Y S IS  O F  V A R IA N C E  T E S T IN G  D IF F E R E N C E  B E T W E E N
A G E  G R O U P S  5. 6. A N D  7 A N D  SEX G R O U P S  O N
G R A M M A T IC A L  E R R O R  S C O R E S  O F  T H E  C E L I
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TABLE III. (Continued) 54




SEX GROUPS 0.131720 1 0.131720 1.024




SEX GROUPS 2.26075 1 2.26075 4.703
AGE/SEX 0.489247 2 0.244624 0.509
'Significant at the .01 level of confidence.
TABLE IV.
ANALYSIS OF VARIANCE TESTING DIFFERENCE BETV\/EEN 
AGE GROUPS 5. 6. AND 7 AND SEX GROUPS ON 
ERROR TYPE SCORES OF-THE CELI
SOURCE ss df MS F
AGE GROUPS 647 274
SUBSTITUTIONS
2 323.637 12,438'
SEX GROUPS 16.3548 1 16.3548 0.629




SEX GROUPS 86 1317 1 86.1317 3.037




SEX GROUPS 15.5269 1 15.5269 3.364




SEX GROUPS 0 967742 1 0.967742 0.745




SEX GROUPS 0 26881 1 0.26881 0.1011
AGE/SEX 0.279570 2 0.139785 0.567
'Significant at the .01 level of confidence.
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TABLE V.
A N A L Y S IS  O F  V A R IA N C E  T E S T IN G  D IF F E R E N C E  B E TW E E N
A G E  G R O U P S  5. 6. A N D  7 A N D  T O T A L  E R R O R  S C O R E S
O N  T H E  C E L I
SOURCE ss df MS F
AGE GROUPS 3851.07 2 1925.53 15.216*
‘Significant at ttie .01 level of confidence.
TABLE VI.
ANALYSIS OF VARIANCE TESTING DIFFERENCE BETWEEN 
AGE GROUPS 5, 6. AND 7 AND SELECTED (1) 
GRAMMATICAL ERROR SCORES ON THE CELI
















'Significant at the level of .01 level of confidence. 
(1) Those grammatical error scores which varied 
significantly (at the .01 level of confidence) by 
age group only.
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TABLE VII.
A N A L Y S IS  O F  V A R IA N C E  T E S T IN G  D IF F E R E N C E  B E TW E E N
A G E  G R O U P S  5. 6, A N D  7 A N D  S E L E C T E D  (1)
E R R O R  T Y P E  S C O R E S  O N  T H E  C E L I













*Signi(icant at the .01 level of confidence.
(1) Those error type scores which varied 
significantly (at the .01 level of confidence) by 
age group only.










SELECTED PERCENTILE RANKS WITH STANINE SCALE CORRESPONDING




























AGES 5-0 TO 5-11
1 98 9 14 45 6 29 13 4
2 95 8 15 40 32 12
3 91 16 36 34 11
4 87 17 34 5 39 10
5 81 7 18 21 42 9 3
6 77 19 28 43 8
7 74 20 25 45 7
8 71 22 23 47 6
9 67 24 21 49 4
10 63 6 25 19 51 3 2
11 60 26 18 53 2
12 55 27 17 4 55 1
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T A B L E  IX. 59
SELECTED PERCENTILE RANKS CORRESPONDING TO 
GRAMMAR ERROR SCORES









ARTICLES 0 84 VERBS 0 99
1 56 1 94
2 41 2 85
3 30 3 77
4 22 4 70
5 17 5 62
6 14 6 54
7 11 7 46
9 8 8 38
10 6 9 31
11 5 10 28
13 4 11 23
15 2 12 20
17 1 13 18
ADJECTIVES 0 54 14 16
1 4 15 15
NOUNS 0 69 16 13
1 28 17 10
2 13 18 9
3 5 20 7
4 2 22 4
7 1 23 3
NOUN 24 2
PLURALS 0 68 25 1
1 25 NEGATIVES 0 65
2 9 1 21
3 3 2 8
4 2 3 4
5 1 4 2
PRONOUNS 0 93 CON­
1 69 TRACTIONS 0 55
2 45 1 9
3 30 3 1
4 20 ADVERBS 0 53
5 15 1 4
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TA B LE IX, (Conliruiocl)
60
FfAW PERCENTILE RAW PERCENTILE
SCORE RANK SCORE RANK
PREPOSITIONS 0 61 DEMON­ 0 59
1 14 STRATIVES 1 11
2 4 2 2
3 1




AGES 6-0 TO 6-11
ARTICLES 0 79 VERBS 0 98
1 47 1 89
2 29 2 77
3 17 3 63
4 12 4 50
5 9 5 42
6 7 6 33
8 6 7 27
9 5 8 24
10 4 9 20
11 2 10 16
13 1 11 14
ADJECTIVES 0 53 12 12
1 4 13 8
2 2 14 6
3 1 15 4
NOUNS 0 65 16 3
1 19 17 2
2 6 20 1
3 2 NEGATIVES 0 60
NOUN 0 61 1 13
PLURALS 1 14 2 4
2 4 CONTRACTIONS 0 64
3 1 1 15
PRONOUNS 0 88 2 6
1 62 3 1
2 36 ADVERBS 0 53
3 18 1 3
4 9 2 1
5 5 PREPOSITIONS 0 59
6 3 1 10
7 2 2 2
10 1
CONJUNCTIONS 0 61 DEMON­ 0 54
1 14 STRATIVES 1 6
2 4
3 1
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TABLE IX. (Continuod) 61









ARTICLES 0 71 NEGATIVES 0 60
1 28 1 13
2 10 2 5
3 5 3 2
5 3 4 1
7 2 CONTRACTIONS 0 62
8 1 1 15
ADJECTIVES 0 51 2 6
2 ■ 1 2 6
NOUNS 0 61 3 2
1 14 4
2 7 ADVERBS 0 51
3 1 1 1
NOUN 0 62 PREPOSITIONS 0 57
PLURALS . 1 14 1 8
2 3 2 2
5 1 5
PRONOUNS 0 82 DEMON- 0 54
1 48 STRA.TIVES 1 4
2 25 CONJUNCTIONS 0 60
3 13 1 12
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T A B L E  X.
62
SELECTED PERCENTILE RANKS CORRESPONDING TO 
ERROR TYPE SUBSCORES









SUB­ 0 99 ADDITIONS 0 85
STITUTIONS 1 94 2 35
2 85 3 23
3 76 4 15
4 67 5 11
5 60 6 8
6 51 7 6
7 42 8
8 36 8 4
9 29 9 3
10 23 12 2
12 19 14 1
13 16 TRANS­ 0 57
14 14 POSITIONS 1 8
15 12 2 3
17 10
10 8 REVERSALS 0 63
19 6 1 15
20 4 2 3
22 2 3 1
23 1
AGES 6-0 TO 6-11
OMISSIONS 0 94 SUB­ 0 98
1 83 STITUTIONS 1 87
2 74 2 72
3 65 3 59
4 56 4 48
5 48 5 40
6 ■ 40 6 33
7 32 7 27
8 24 8 21
9 21 9 17
10 19 10 16
11 15 11 13
12 13 12 9
14 12 13 8
15 10 14 7
17 8 15 6
18 7 16 4
21 6 19 3
24 4 20 2
25 3 21 1
27 2
36 1
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OMISSIONS 0 94 7 21
1 80 8 17
2 64 9 13
3 50 10 11
4 36 11 8
5 25 12 6
6 20 14 4
7 15 16 3
8 12 19 2
10 10 22 1
11 8
12 7 OMISSIONS 0 88
13 6 1 62
14 4 2 41
15 2 3 29
16 1 4 22
5 17
ADDITIONS 0 78 6 13
1 45 7 9
2 45 8 7
2 26 11 5
3 17 12 4
4 11 15 3
5 6 16 2
6 4 22 1
7 2
ADDITIONS 0 77
TRANS­ 0 57 1 41
POSITIONS 1 8 2 22
2 2 3 13
4 9
REVERSALS 0 60 5 6
1 11 6 3
2 1 8 2
AGES 7-0 TO 7-11 TRANS­ 0 53
POSITIONS 1 3
SUB­ 0 92
STITUTIONS 1 76 REVERSALS 0 5b
2 62 •| g
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TABLE XI. 64
t-TEST FOR DIFFERENCE BETWEEN CELI AND 
MONTANA STUDY MEANS BY AGE GROUP FOR
AGE GROUPS 5-0 to 5-11 6-0 to 6-11 7-0 to 7-11
TOTAL ERROR t=0.033(NS) t=0.64{NS) t=0.08(NS)
SUBSTITUTIONS t=-6.37* t=-6 37' t=-7.17'
OMISSIONS 1=5.25' t=7.37* t=4.39*
ADDITIONS 1=3.38' t=5.15* t=5.60*
TRANSPOSITIONS l=1.39(NS) t=1,39(NS) t=2.27(NS)
REVERSALS t=2.45* 1=2 50' t=1.50(NS)
'Significant at the .01 level of confidence.
TABLE XII.
CORRELATION MATRICES FOR TESTS OF 
INTER-EXAMINER, TEST-RETEST AND 
INTRA-EXAMINER RELIABILITY
INTER-EXAMINER TOTAL ERROR SCORES
EXAMINER 1 EXAMINER 2 EXAMINER 3
EXAMINER 1 0.9939 0.9986
EXAMINER 2 0.9939 0.9974
EXAMINER 3 0.9986 0.9974




INTRA-EXAMINER TOTAL ERROR SCORES
TEST NO. 1 TEST NO. 2 TEST NO. 3
TEST NO. 1 0.9902 0 9921
TEST NO. 2 0.9902 0.9975
TEST NO. 3 0.9921 0.9975
INTRA-EXAMINER SUBSTITUTIONS
TEST NO. 1 TEST NO. 2 TEST NO. 3
TEST NO. 1 0.9567 0-9573
TEST NO 2 0 9567 0.9822
TEST NO. 3 0.9573 0,9822
INTRA-EXAMINER OMISSIONS
TEST NO. 1 TEST NO. 2 TEST NO. 3
TEST NO. 1 0.9850 0 9885
TEST NO. 2 0 9850 0.9901
TEST NO. 3 0.9885 0.9901
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T A B L E  X II. (C o n lin u o d ) 65
INTRA-EXAMINER ADDITIONS
TEST NO. 1 
TEST NO. 2 
TEST NO. 3





TEST NO. 1 
TEST NO. 2 
TEST NO. 3





TEST NO. 1 
TEST NO. 2 
TEST NO. 3
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